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(54) METHOD FOR FORMATION OF INSULATING FILM AND NON-VOLATILE 
SEMICONDUCTOR DEVICE USING SUCH FILM 

(57)Abstract: 

PURPOSE: To form a thin and yet highly reliable 
insulating film by oxidizing the surface of a substrate in 
an oxidizing gas atmosphere containing no nitrogen to 
form an oxide film, a first insulating film, and 
subsequently changing the atmosphere over to that 
containing nitrogen to convert the first insulating film to 
an oxynitride. 

CONSTITUTION: A silicon substrate 200 is heated in a 
gas atmosphere for insulating film formation in a reaction 
furnace to form an insulating film. Then the infrared ray 
irradiation is used for heating means. In the first half part 
of the heating process, the surface of the substrate 200 
is oxidized in an oxidizing gas atmosphere containing no 
nitrogen (e.g. 02) to form an oxide film, a first insulating 
film 204; in the second half part of the process, the 
oxidizing gas atmosphere is changed over to that 
containing nitrogen (e.g. N20), and the first insulating 
film 204 is converted to an oxynitride, turned into a 
second insulating film 206. 
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